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Methods and Compositions Relat3.na t o Body Weight and 

Eating Disorders 



::-^5::::i;:-E:S crrteir.5 z'r.az are 

e zz z h e i r e r e s s i c r. i n n c r a 1 
e r -3 ci stales a r. d i r. particular 
laer.tifies arc cescrices crcteirs asscciated wirr. the 
regulaticn cf appetite and ccdy weight. Further, the 
cresert inverticr identifies anc describes prorems via 
15 their ability tc interact with gene products involved in 

the reculaticn cf body weight and appetite. Still 
further, the present invention provides methods, 
oarticularly exper irtent a 1 paradigr.s fcr the 
laentif icat ion cf differentially expressed proteins that 
2C are pctentiiai molecular targets fcr compounds tc treat 

body weight and/or eating ciscrcers including, but net 
limited to, obesity. Still further, the present 
invention provides methods for the identification and 
therapeutic use cf compounds for the treatment of body 
25 weight and/or eating disorders including, but not limited 

to, obesity. 

Background of the Invention 

Eody weight disorders, including eating disorders, are 
30 one of the major public health problems m all 

industrialised countries and is a growing problem m 
countries uride r c c ice rapid a :: c u 1 1 u r a ^ i s a 1 1 c n . C' c e s 1 1 y , 
the most preva:ent cf eatmc ciscrcers, is the most 
common nutritional ciscrcer m tne Western wcrlc anc can 
3t have a prevalence cf up tc zZ\ m midcle-agec and elderly 

populations. However, it is also an increasing problem 



Field of the Invention 



. J r. 1 1 f 1 e s a ; 
la 1 l'.- excresse: 



;is"roered states re^citi 



weiirnt cis:rc 



nervosa ana bulin^ia nervcsa are alsc sericus health risks 
and affect apprcximately C.2" cf the pccLiiation, 
particularly fertale, m Western countries. Anorexia and 
t cacnexia are major features cf other diseases such as 

cancer, AIDS and trauma. 

Obesity, defined as an excess body fat relative to lean 
body xTiass, alsc contributes to many other diseases. For 
10 exam.pie, obesity is responsible for thp increased 

incidence of diseases such as coronary artery disease, 
stroke and non-insulin dependent diabetes. Obesity is 
not merely a behavioural problem, i.e. the result of 
voluntary hyperphagia. Rather, the differential body 
15 composition observed between obese and non-obese subjects 

results from differences m both metabclism^ and 
neurological /met a bol ic interactions. These differences 
are to some extent genetically inherited but the nature 
of the gene products that control body weight and body 
20 composition are unknown. Attempts to identify protein 

molecules involved in the control of body weight have 
been largely empiric and the nature of the mechanisms by 
which body composition and/or substrate flux are 
monitored have not yet been identified. 

25 

The epidemiology of obesity strongly shows that the 
disorder exhibits inherited characteristics (Stunkard, 
1990, N. Eng. J. Med. 322: 1483). Moll et al . , have 
reported that, in many populations, obesity seems to be 

30 controlled by a few genetic loci (Moll et al., 1991, Am. 

J. Hum. Gen. 49: 1243). In addition human twin studies 
strongly suggest a substantial genetic basis in the 
control of body weight, with estim.ates of heritability of 
80-90% (Simopoulos, A. P. & Childs, B., eds.,,1989, in 

35 ''Genetic Variation and Nutrition in Obesity", World 
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abnor^a^ PV^^ .^.e.-o'^ 'I'V-V^n, aspect c 

^'^^""■■^ ... difficult to r.. ^^^^ ,,e t^- g 

.^cir.s generateo, ^ bra^- ' ^.d^oose 
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^3 rare --^ ^ 
epidemic. ^.^^ mutations t a 

^^-^ ' TwTtU body wexgnt an. -- - ^^^^^^^ 3ucn 
,e associated wxth ^^^^ „ade ^ ^^3^ 

^ attempts na obesity- uhich 

disorders and at ^^^^^ o£ o ^^.e, 

animals as ,eneti= obes.tV 

"udied an..al models ^^„„o„s e 

Autosomal ^ ,^;.tions are 

contain the au. ^^^^^ ,,tati similar 

db/db .ut lead to cl 3,„e 

respecti^^eiy- ressea 
and four resp are ^^^^ 

oictures provided th ^^^^ ^^.duct ^^^^ 

^ nd Strain. ^^^^ produced ^-^.e 

identif^e° -s rovides ^ n->utation, 

■ oce tissue tha. «xtn a 

Tirr-Un res.sranr 

jhivering 
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far and tuccy loci 



^ r^,^^ ^- a^ ^'•^'^ adiccse locus 
ano an aurcscT.a^ ccmina...- .,..^^a^^c.. c ^ . 

cn cnronLCSon\e 7 . 



ZDF rarry rats, v;n^cn c^c^^ e^^^^^-^ 

with tne cb/cb and dc/db mice. Thus the fa/fa rat is 
hyperphacic, obese, insulin resistant, very 
2C hiperinsulmaemic and glucose intolerant, whereas the ZDF 

rat IS hyperphaaic, obese, insulin resistant and 
hyperinsulinaemic, but develops frank diabetes after 
approximately 6 weeks of age. 



Inbrec 



mouse strains, such as the NZO mouse, the Japanese 
KK -cuse are models cf obesity. Further, desert rodents, 
such as spiny mice and sand rats are neither insulin 
resistant nor diabetic in their natural habitats, but do 
ceccm.e insulin resistant and glucose intolerant when fed 



cn a stancar 



laboratory cie: 



Obesity IS a com-cn feature cf elderly rodents and the 
cevelccment cf ocesity can be accelerated by feeding 
ciets with a high fat content, whether these diets are 
svnthetic homogenous diets or are the result cf 
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supp^eM-enLa t icn cf replacement c! trie nerval rat ciiov; c\- 
hu-ar. feed v;ith a hich far, ccntent (cafeteria cief. 

1:\ ani-ia. studios, it has been den^cnst rated that, as in 
h-n^ans, seme animals are aLle tc resist the cfcesity 
inducing effects of a diet with a high fat content. This 
resistance appears tc be at, at least, twc levels. 
First, there are differences in preferences for diet high 
m fat. Thus, scmie animals do net overeat when presented 
with a high fat diet, whereas others do. Secondly, 

obesity by activating energy wasting mechanisms. 

All of these animal models have been used from time to 
15 time to evaluate new drugs that were potential treatments 

for body weight and eating disorders, including obesity. 
However, although individual changes in enzyme activities 
have been identified in some of the animal models and how 
this might be altered by a drug therapy, no systematic 
20 evaluation has been made of the differences in protein 

expression in the tissues of normal animals and the obese 
animals. It is these changes in protein expression that 
underlie the development of body weight and eating 
disorders, including obesity. It is the same changes in 
25 protein expression that are likely to be causative of 

obesity in humans and in companion animals such as dogs 
and cats. Given the severity and prevalence of obesity, 
there exists a great need for the systematic 
identification of the disease causing proteins, since 
30 modulation of the expression level of such proteins back 

to the level in non-obese state represents a means of 
treating the disease condition. 

Suinmarv of the Invention 

35 Broadly, the present invention relates to methods and 
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— e'^s' ar.z. zi f ir:::ercr inr prccems. 
'^■vemcr. icer.:: i f les and describes 
via their ability to 
nvclved in the regulation cf bod^ 
t and/cr feed intake. Pathway proteins may alsc 

arget protein and/cr fingerpri 
acter ist ics . 



interact with proteins invci\ 
e i 



Accordingly, m the first aspect, the present invention 
provides a method of screening an agent to determine its 
usefulness in treating a condition characterised by booy 
weight disoraers and/cr eating disorders, the m.ethod 
comprising : 

(a) establishing a paradigm m which at least one 
protein is differentially expressed m relevant tissue 
from, or representative of, sub:ects have differentia] 

levels of obesity; 

(b; obtaining a sample cf relevant tissue taken 

:t have obesity, who 



:.mi, or represen^a 
which has ceen t 
; c ' ce t e rmii n i 
;ressicn c: tr 



ve oi, a suCjec 
3ted witn the agent being screened; 
the cresence, absence or degree cf 



e >: c r e s s e d c r c t e ii 
:ec resentative of , 



:rea tec suc^ ec: 
(d; sele( 



:r re^.ectinc tne 



:ent accorciing 



wTiicn It arranges the expression of th^ 
^lly expressed prcre:n or prctems m the 
.reated obese subject. 



xvpic^ily, en agent is selected if it chances the 
expression of a differentially expressed protein towards 
that of a normal weight subject. 

In a further aspect, the present invention provides a 

method for thp -i^f=^n^^:f^r^^^^^r-. ^. ^ 

use in the treatment of body weight and/or eating 
disorders comprising the steps of: 

(a) Identification of experimental and/or clinical 
paradigms that exhibit differential levels of obesity or 
lean or nutrient intake status (e.g. fed v fasted) or 
m.acronutrient selection (e.g. fat-preferring v non-fat 
preferring) ; 

(b) identification of differentially expressed 
proteins in tissues of animals or humans exhibiting 
differential levels of obesity or leanness or nutrient 
intake states or macronut rient selection; 

(c) selecting an agent that converts the expression 
of differentially expressed proteins in tissues of 
animals or humans exhibiting body weight or eating 
disorder dysfunctional states to that in the normal state 
for use m the treatment of the body weight or eating 
disordered state. 

In a further aspect, the present invention provides the 
use of an agent identified by the above method for the 
preparation of a medicament for the treatment of a 
condition characterised by body weight or eating 
disorders. These conditions include obesity, non-msulin 
dependent diabetes (type 2 diabetes), Cushmg syndrome, 
anorexia nervosa and bulimia. 



■-or,, cr representar. IV- 
J/cr eating discrder; 

coiair.ir.c a sp. 



c .\ c r s s s e G " >- ■ 
s-i: jeers havm 



i-east one 



ray weiah 



r rcr 



P' r e s e ri c G , a d s e n c 



6 X o r e ' ' 



n 



■ ne Gif ferentia^ ^ \ 



cr degree of 



y expressed protein 



cr 



proteins in the sarr.ple; and 

(ci; relatina the deter^^: n<:^- i on 

^crc. i-nciuion to tne nature c^- 

aegree of the bcdv weiahr o- ea-irr^ ... - 

ec^mg aisoraer by reference 

to a previous correlation between sur^ Hot- 

i^^^ween sucn a determination 

and clinical inf orrnat ion . 



Convenien t ! th*= r--^*-^^^^ 

, ^ne pcLient sarricle 



tissue sa.Tpl 
g1iov;s t 
d V- s f u n c t 



e or body fluid samol 



used in method can be 
e cr urine. This meth 



OG 



causes cf bodv weic^- cr p::^-^r'^ ^ 

v^..^ (^i. eciuxnc Gis craer 



n c ; 



a patient to re correlatec t 
t:ypes tc prcchylactic 



- -nerapeutic treatment 



tnereby enhancino tr 



a beneficial resocnse in 



citterent 
£ \' a 1 1 a b 1 ( 
e likelinccc cf cctami: 
atient tc tne the: 



-ethod cf treatment bv the -<=:^ 



■ 1 c n pre */ ices 



c r an a c e n t 



20 



25 



3G 



....^ expression c: one or mere d. : r erent 1 i . 

res.cic tne c.p... disorders 

e-. r.^sed orcteir.s m tne coov we.g... c. e . 

;.:^u^.ct.on state to that found xn the normal ^^^^ 

.0 ma.nta.n a reduced body wexght (prevent wexght 



aain; cr !,o preven' 
disorder . 



the re-e~ergence of an eating 
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-he ore-ent invention provides a 
T", further aspect, •-he pre-e.iu 

..^orebv --,e c.ttern c. dif f eren. .ally e^pressec 
\n a't.ssue sample cr body fl.^d sa.ple o. ur.ne 

e^- an individual with body weight ana/or .....9 

eoH to oredict the most appropriate and 
dv=^function is used to preaxui. 

m«,H--e the dysfunction state and 
effective therapy to alleviate tne ay 

to monitor the success of that treatment. 

X. a further aspect, the present invention provides a 
p.otein Which is differentially expressed in relevant 
Tissue from, or representative of subjects 

. , ^ r-.h.sitv or leanness or nutrient 

differential levcj.;; - , . i. • ^ = = 

t.a.e states or „aoronutrlent .election and wH.c. as 
Obtainable by the method of two-dimensional gel 
electrophoresis carried out oh said trssue or a protern 

oohtainln, extract thereof, the , -^-/l-/^^^^^, 

,a, providin, non-linear immobrlrsed pH gradient 

(IPG, strips of acrylamide polymer 3™m x 180»m,; 

,b, rehydrating the IPG strips in a cassette 

oonta ng 2L of an ag.eous solution of urea .SH, 3- 
la.i opropyl.di.ethyla^onio,-l-propanesolphona te 

2. w/v,, dithioerythritol ™ 

^ -5 ^ to 10 (2% w/v) and a trace or 
acids and bases of pH ^ • - to it \ 

Eromophenol Blue: r r;,nsf er-mq 

-^<?=;ette of liquia, transter. n-s 
(c^. emptying the ^osse^.e u ^ . ^ v, ^ h 

.he s r.ps to an electrophoretic tray fitted wrth hu.r 
erectrode wic.s, electrodes and sa.ple cups, coverrng the 
strips and cups with low viscosity paraffin oil; 



Tris-HCl (SOmM; 



- , a 1 e G 



: , GlV 



ycerc^ (ju- v/v) , SCS (2% w/v) ar.d 



v.'/v; for 12 minutes; 



IS sc^-ticn cy ICCml cf an aaueoi 



ris-r:C_ (50m>:; pH t.S, urea (6M), 
v/v;, SDS :2-? w/v;, icGoacet amide (2.5% 
w/v; one a rrace cf Ercmcphencl Eiue fcr 5 minures; 



proviGing 



a verriccil Gradient slab eel 160 x 200 



^ . SrrjT. cf scry^amide/piperazine-diacryl yl cress-linker (9- 
i6%T/2. 6%C;, pclymerised in the presence cf TEMED (0.5% 
w/v), ammonium persulphate (0.1% w/v) and sodium 
thicsulphate {5mM), in Tris-HCl (0.375M) pH 6.6 as 
leading buffer; 

(i) cver-la verinc the eel w'th 



hours, remi 



cvmc 



: sec-butanol for 
■he overlay and replacing it with 



w a t e r ; 



cutting the IFG gel strips to a size suitable 



cn ci acarcse 



-cacinc the 



. ir C e ^ 



e.e^tropncresis, removing 6mm 
~. ircm tne caincc'r- end; 
■ — a c c e ^ 'w 1 1 n a r~ e o u e o u 
' ' a n c T r 1 s — c _ ' v ' c 1 n e ~- S 2 ' S 
leading cuffer, nearea to ~C^Z 
ICS cntc the siac cei throuah 



this c ve r- 1 a ye red soiuticn; 

az a constant current of 40rr,M at 8-12°C for 5 hours; and, 
<,r.) washinc the gel. 

Examples of differentially expressed proteins are 
described in the examples below. 

Alternatively, fingerprint proteins may ce used in 
methods for identifying compounds useful for tne 
treatment of body weight and/or eating disordered states. 
^Target protein', as used herein, refers to a 
differentially expressed protein involved m body weight 
regulation and/or the control feeding such that 
m-odulation of the expression of that protein may act to 
prevent or am.eliorate the body weight and/or eating 
disordered state including, but not limited to, obesity. 

This invention is based, m part, on systematic search 
strategies involving modulations of body weight and/or 
eating behaviours and obesity experimental paradigms, 
coupled with sensitive detection of proteins by 2D- 
electrophoresis . 

The invention further provides methods for the 
identification of compounds that modulate the expression 
of proteins involved m body weight and feeding processes 
relevant to the regulation of energy balance. Still 
further, the present invention describes methods for the 
prevention and/or treatment of obesity, which may involve 
the administration of such compounds to individuals 
predisposed to or exhibiting obesity. 



Additionally, the present invention describes methods for 
the prognostic and diagnostic evaluation of subjects 



with 





as used r.ereir., refers tc at 



Definitions 

II i f f e r e r. ^ 1 a 1 e :■: c r e s s i " 
least cr.e reccgr.i sable difference m tissue prcteir. 
expresstc-r.. It rr.ay be a quantitatively r.easurable, semi- 
quantitative ly estin-.atabie cr qualitatively detectable 
difference in tissue protein expression. Thus, a 
differentially expressed protein (herein DE?) raay be 
strcncly expressec in tissue m the normal state anc .ess 
strongly expressed or not expressed at all m tissue m 
the body weight cr eating disordered state. Conversely, 
it nay be strongly expressed in tissue m the disorder 
state but less strongly expressed or net expressed at all 
in the normal state. Similarly the differential 
expression can be either way around m the comparison 
between untreated and treated tissue. Further, 
expression may be regarded as differential if the protein 
undergoes any recognisable change between the two states 
under comparison. 

Thus, m contrast tc prior art rtethccs as aescribed m US 
Patent No : 5 , "CZ , JCl which laentify differentially 
Impressed cer.es oy examining ?::?., m?::A or cDMA licraries 
cerived from cifferent tissue types, tne present 

, : V-—'- c"^-ctlv determine 

invention is caseo , 

cif ferentially expressec proteins present m tissue 
samples, by emplcymc techniques sucn as 2D gel 
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electrophoresis . 



2C 



30 



o ^. ^ ^ . . . ii. _ . . ^ c ^ L,. ^ V - A c: r";c ^ e , test, u\co e i 
-■■r standard. 



A'herever a c 1 r t eren 1 1 a 1 1 y expressible protein is used in 
the screerinc procedure, it follows that tnere must have 
been at some tirr.e in the past a preliminary' step of 
establishing a paradigm by which the differential 
expressibili ty of the orotem was pre-det e rrr i ppH . Once 
the paradigm has been established, it need not be re- 
established on every occasion that a screening procedure 
is carried out. The term ^^establishing a paradigm" is to 
be construed accordingly. 

Body weight and/or eating disordered state includes 
conditions m which the body mass is either below normal 
or above normal and conditions in which eating behaviour 
is abnormal. Conditions characterised by body weight 
and/or eating disordered state include obesity, anorexia, 
bulimia and cathexic states associated with cancer, AIDS 
and trauma. 

Nutrient intake status includes any paradigm providing a 
difference in nutrient intake such as differences between 
fed and fasting, over-feeding v normal feeding, meal 
eating v ad-libitum eating, sated v unsated. 

Macronutrient selection includes paradigms in which 
individuals or animals select or are provided different 
macronutrients such as high far v low fat, fat preferring 
V carbchydrat re preferring. 

"Relevant tissue" means any tissue which undergoes a 
biological change in the body weight or eating disordered 



a L V <r 



-ere crugs cr fcccs-uffs, ana, 
cr exercise. 



: c r e s 5 e c 



: r c t e 1 r. s 



induce 



c r ; 



proteins 



rr^u^ -^v-T-- - incerprint protein , cxs ^se^ ..trLc^i , 
^rp/^^ne express'ion cf" which can be used, alone or 
tccl-ne- with other DEPs, to monitor cr assess the 
co^di^icn of a patient suspected of suffering from a 
bodvwexcht or eating dxsorcered state. Sxnce these 
p.o-e-^ will norm.ally be used in combination, especially 
a ccmcmatxon of four or mere, they are conveniently 
termec "fincerorint proteins", without prejudice to the 
possibility that on occasions they may be used singly or 

^ ^^\^^r- cT^oteins for tnis 

alone with only one or uVvC ^.-i.e^ p^^^^^ 

c.^^/. -^naercrin:: crotein cr proteins can be 

p'd'^CCSe. w'UC-- ci 1^ j;. . i^"^ " 

used, "cr exarp.pit::^ --...w ^ . 
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r.cr. existence cr probability of the discrcer ir. a 
patient. it fiirther includes the provision of 
miorn-.ation concerning the type or classification of the 
di~oraer cr c: symptoms, which are or may be experienced 
I., i-onnec-ion w.itn it. It encompasses prognosis of the 
medical course of the disorder. 

Tne term "target protein", as used herein, means a DEP, 
the level or activity of which can be modulated by 
treatm.ent to alleviate a body weight or eatinc disordered 
state. Modulation of the level cr activity of the target 
protein in a patient may be achieved, for example, by 
administering the target protein, another protein or gene 
which interacts with it, or an agent which counteracts or 
reduces it, for exa.mple an antibody to the protein, 
competitive inhibitor of the protein or an agent which 
acts in the process of transcription or translation of 
the corresponding gene. 

Alternatively or additionally, the DEPs can interact with 
at least one other protein or which a gene involved in 
the regulation of body weight or eating. Such other 
proteins are termed herein "pathway proteins" (PPs) . The 
term is applied to the protein with which it, the DEP, 
interacts, not the DEP itself, although a pathway protein 
can be another DEP. 



By way of example, embodiments of the present invention 
will now be described in more detail with reference to 
30 the accompanying figures. 

Brief D escription of the Figures 

Figures lA-E show co.mputer images of stained 2-DGE gels 
from the liver tissue of lean mice identifying spots 
35 thereon, including DEPs. 
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Differentially expressed proteins rr.ay be furtner 
described as target proteins anc/or fingerprint proteins. 
^Fingerprint proteins', as used herein, refer to a 
differentially expressed protein whose expression pattern 
may be utilised as part of a prognostic or diagnostic 
body weight and/or eating dxscraer evaluation or which, 
alternatively, may be used in methods for identifying 
compounds useful for the treatment of booy weight ano/or 
eating disorcerec states. A fingerprint protein may 
have characteristics of a target protein or a pathway 
protein . 
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: . : Met:.cc _fc r the identification of differentially 
expressed proteins 

'^'^"-^-y mezhoas may be used fcr the identification 
oi prccems, which are involved m body weight and/or 
eatmc aiscrdered states and/or which may be involved in 
obesity. Described in Section 1.1.1 are several 
e V o e r : rr. e n t a ^ n a r ;^ ri i c ^ ^ h m t - v-.c=^ , i ^ ^ ^ ^ ^ ^ u 

generation of subjects, and samples, which mav be used 
for the identification of such proteins. Material from 
the paradigm control and experimental subjects may be 
characterised for the presence of differentially 
expressed protein sequences as discussed below in Section 
1.1.2. 

1-1.1 Paradicnns for the identification of 

<^^^f'erenti ally expressed proteins 

Among the paradigms that may be utilised for the 
identification of differentially expressed proteins 
involved in body weight and/or obesity disordered states 
are paradigms designed to analyse those proteins that are 
differentially expressed between normal and body weight 
25 and/or eating disordered states including, but not 

limited to, obesity. 

In one embodiment of such a paradigm tissue from normal 
and body weight and/or eating disorder subjects would be 

30 comparec. Such subjects could include, but would not be 

limited to, subjects with obesity. It coula also involve 
a comparison of normal subjects and subjects who have 
resisted the development of obesity despite overfeeding. 
Appropriate tissues would include, but not be limited to, 

35 blooG and adipose tissue. It could also include post- 



c: 1 s c r G e r 



If: a r u r ^ r. €: r c d ^ ^ - ^ . . . , 
identiricaticr. ci c: 
irvclveci i:^ occy we 
caradigrr^s cesicnec ar^alyse these crciems wn^c. 
invcived in cenetic mcdeis cf ccesi'v. Acccramciy, i 
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In the case cf mice, for exanapie, such paraaicms may 
identify the proteins regulatec either cirectly or 
indirectly by the cb/cb, db/db, tub or fat ger 
In rats such a paradigm may identify proteins regulatec 
either directly cr indirectly by the fa gene product. 



proGuct s . 



In one emibodim.ent cf such a paracig: 
include cb/ob, db/db, tuc/tuc cr ra' 
mice and lean littermate controls. 



alsc include fa/'fa and m^ale an 
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anim.a-^s 



2 4 

Ir. azditicr.<::i err^boo imen t s , cc / ct , cz/ac, ^iic/tub and/cr 
1 a\ ' taz. rr^ice and / cr fa/' fa and ZDF rars and lean contr c ] 
5 n i n^ia Is and inbred or c n t b r e d strains of rodents may be 
::rea:_ea v;:rh drugs that reaace body weicnr, particularly 
bady fat mass. Sucn drugs mcluoe, cut are net limited 
::c, appetite suppress a r:ts such as srbutrariine, 
f en f 1 u r am, 1 ne , NPY antagcnisas^ me 1 a nocc r i n - 4 receptor 
agcr:isT.Sf c rex in antagonists, KCU anoagcn i s t s , 
Lnermiogenic drugs such as b . -aarenccept or agonists and 
anti-cbesity agents such as leptm, leptm m^imetics and 
other cytokines such as axckme. Such a paradigm allows 
the identification of target proteins. 



In a further additional embodiment, cb/cb, db/db, tub/tub 
15 and/cr fat/fat mice and/or fa/fa and/or ZDF rats and lean 

controls or inbred or outbred strains of rodents may be 
offered dietary treatments to either worsen the obese 
state or reduce the level of obesity or to identify 
animals that resist dietary obesity. For exam^ple, either 
2C lean or obese animals could be provided with a high fat 

diet to exacerbate the obese state. 



In one embodiment of such a paradigm, Sprague Dawley rats 
would be fed on a high fat diet or a cafeteria diet 

25 consisting of human snack foods. Some of the rats become 

obese whilst others resist obesity. Thus, this paradigm 
can be used to select proteins that are associated with a 
predisposition to the developmient of obesity and to 
proteins associated with an ability to resist dietary 

3C obesity. This paradigm^ can be further refined by 

incorporating drug treatment cr exercise paradigm.s . 



35 



In another embcdimtent of this paradigm, obese rodents 
that had been weight reduced by dietary restriction would 
be allowed access to ad-libitumi food whilst a control 



'.veicht discrcers and ccesif-.'. 

centre, cf feeding behavicur ana ene reeelatien cf energy 
cadence is the h ypct halan^us . It is clear that many 
sucstances act m this area cf the brain tc regulate 
feeding and/cr energy balance. Tnese include 
catechclacimes , serctmergic agents, lectin, crexins, 
melanocyte concentrating ncr-.one, melanocortin receptor 
agonists and antagonists. It is also clear that there 
are complex interactions betv/een these various 
substances . 

However, no systematic evaluation of the changes in 
protein ccmpcsiticn of the hypothalamus and its 
constituent nuclei, which uncerlay the changes in feedinc 
behaviour, has yet been unoertaKen. Thus, in a further 
embodiment, nypcthalamic nuclei from fed v fasted 
rodents; sated v non-satec ridents; c:bese v lean rodents; 

v;itn particular feecmc cehavicurs. 



wnoie anima. stucies, paradigms include 




1.1.2 Analysis of paradigm material 

::: croer Lc ioent:.ify c: f t erent la 1 ly expressed proteins, 
tissues irc- suc~ect:s utilised in paradigrris such as these 
ciescricea above in l.i.l are obtained. In adcition, 
niccd and boay fluids rray be analysed since the 
c: f f erent 1 a 1 1 V excressed proteins might be released into 
10 the circulations. 

Whole tissue or isolated cells may be used. Sub-cellular 
fractions of cells might also be used. Particularly 
useful sub-cellular fractions include the nuclear protein 
15 fraction. 

1 . 2 Methods for the identification of pathwa y proteins 

Methods are described herein for the identification of 
pathway proteins. '-pathway protein', as usee herein, 

20 refers to a protein which exhibits the ability to 

interact with differentially expressed proteins involved 
in body weight and/or eating disorders and/or to interact 
with differentially expressed proteins which are relevant 
to obesity. A pathway protein may be differentially 

25 expressed and, therefore, may have the characteristics of 

a target and/or fingerprint protein. 

Any method suitable for detecting protein-protein 
interactions may be employed for identifying pathway 

50 proteins by identifying interactions between proteins and 

proteins known to be differentially expressed in body 
weight and/or eating disordered states and/or obesity 
regulation. Such differentially expressed proteins may 
be cellular or extracellular proteins. Those proteins, 

35 which interact with such differentially expressed 



''.rio;:*: tc these cf skii. 
iegradatiicr: technique 
'Proteins : Structures 
" r e 6 n~. 5 n c v ■/ r- 



e.g. Creicn: 



t n e c 



iccnuc^ect ide r:ixtcres t^ 
pathway gene sequences. Sc 
for exartpie, by standard h^ 
Techniques for the genera- 
and the screeninc are wei: 



: e e n m ( 



r >„c screen ic r 

"ay ce accoTiCl i shed , 
) r 1 G 1 s a 1 1 c n c r ? C R t e c h n i c u e s . 
.ron cr cligcnuclect ide mixtures 
-known (see, e.g. Ausubel, 
supra, and PGR Protocols: A Guide to Methocs ano 
Applications (1990) Innis, M. et al., eds . Academic Press 
Inc. , New York) . 



One method, which detects protein interactions 
the two-hybrid system, is describee 
illustration only and net ] 



' 1 V c , 



1 n G e t a 1 . 



version of this 



:S been 



One 



(195 



Proc. Na" 



5 c r 1 c e c ( n 1 e n 
^cntech ^Palc 



^ L. ^ f \^ CL ^ ^ ^ 



.iru^L-^^-c tnat enscce 

. S 1 S t S C ^ 1" f- pi \' — - 



comam of a transcriot 



1 vat cr proteir. ruseci tc a known crctem, in this case, 
rhv -iif ferentially expressed protein known to oe mvoivec 
in body weight and/or eating disordered states anc/or 

-•.•-■tc^" ore t r- ir. ' s a:.";:vation dcrr.ain lusc'-u 
zc an unknown protein that is encoded by a cDNA which has 
been reccrr.bined into this plasrr.id as part of a cDNA 
liirrar'.-. The plasmids are transfcr~ed into a strain or 
the veast Saccha rcrr.yces cerevisiae onat contains a 

IC recorter gene (e.g. lacZ; whose regulatory region 

contains the transcription activator' b binding sites. 
Either hybrid protein alone cannot activate transcription 
of the reporter gene: the DNA-binding domain hybrid 
cannot because it does not provide activation function 

15 and the activation domain hybrid cannot because it cannot 

localise to the activator's binding sites. Interaction 
of the two hybrid proteins reconstitutes the functional 
activator protein and results in expression of the 
.p^^>-^or- M^n^ whirh is detected by an assay for the 

20 reporter gene product. 

The two-hybrid system or related methodology may be used 
to screen activation domain libraries for proteins that 
interact with a known differentially expressed ^bait' 

25 protein. Total genomic or cDNA sequences are fused to 

the DNA encoding an activation domain. This library and 
a plasmid encoding a hybrid of the bait protein product 
fused to the DNA-binding domain are co-transformed into a 
yeast reporter strain, and the resulting transf ormants 

3C are screened for those that express the reporter gene. 

For example, anc net by way of limitation, the bait gene 
can be cloned into a vector such that it is 
translationally fused to the DNA encoding the DNA-binding 
Gomain of the GAL4 protein. These colonies are purified 

35 and the library plasmids responsible for reporter gene 
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Once a pathway prctem has been identifieo and isolated, 
it may be further characterised as, for example, 
discussed belcw, m Section 1.3. 
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Analyses such as chose described herein, yie^a 
: r. f r L 1 r. re-carc. ir. ? t he bic-looical 
: . 4 : , ; r.<:; . a £ s -3 2 me P. t cf the biological 

'u'-c^ i c-' cf the differentially expressed proteins, m 
aoditicn, will allcvv for their designaticn as target 
and/or fingerprint proteins. 

IC Specifically, any of the differentially expressed 

proteins whose further characterisation indicaLes that a 
modulation of the proteins expressed or a modulation of 
the proteins activity may ameliorate any of the body 
weight and/or eating disorders will be designated ^target 

15 proteins', as defined above, in Section 1. Such target 

proteins, along with those discussed below, will 
constitute the focus of the compound discovery strategies 
discussed below, in Section 5. Further, such target 
^.f-^-- .r,,->H,ii at- -i nq romnounds can be used as part 

prottt-Lli^ aii^/ '..^J. iiiv^vAv-j.— d - i. 

2C of the treatment and/or prevention of body weight and/or 

eating disorders and/or obesity. 

Any of the differentially expressed proteins whose 
further characterisation indicates that such modulations 

25 may not positively affect body weight and/or eating 

disorders, but whose expression pattern contributes to a 
protein ^fingerprint' pattern correlative of, for 
example, a body weight and/or eating disordered state, 
will be designated a ^fingerprint protein'. ^Fingerprint 

3C patterns' will be more fully discussed below, in Section 

7.1. It should be noted that each of the target proteins 
n-.ay also function as fingerprint proteins, as well as may 
all or a portion of the pathway proteins. 
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c f the c e r. e ' s activity c r expression rric y 
arr.eiiorate bcdy weight and/cr eating disorder symptcrr.s. 
In such cases, these genes and gene products would also 
be considered a focus of the compound discovery 
srratecies of Section 3 below. 



In instances wherein a pathway proteins characterisation 
indicates that modulation of gene expression or gene 
product activity may not positively affect body weicnt 
and/cr eating disorders of interest, but whose expression 
is d i f f e r e n t i a 1 1 \' e x c r e s s e d and contributes to a gene 
excressiO'T. finoerorint 
exa: 
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ci:.-e;n ir.ay ce cctaine-c by utiiijir.g standard techniques 
wei: known to tncsc cf skill m the art, ~ay, for 

~ ' ^~ L ... r-c- ■-. fee: X r.crr;C 1 cc; 1 6 s tc cne an rr.ore 

-■•-■•^ -tr.ae rr.ctirs ■.-.■nicn rr.ay yieic information 

~ ^ * ticlocical function of the identified 

Drotein . 



Secondly, the bioiccical function of the identified 
crci.c:-ns may be more directly assessed by utilisinc 
relevant in v i vr^ p n ri n ■■ • r r-.-. , • c- ^ .- ~^ - „ 

may include, but are not limited to, animal systems, 
which naturally exhibit body weight and/or eating 
disorder-like symptoms, or ones which have been 
engineered to exhibit such symptoms. Further, such 
system.s may include systems for the further 
characterisation cf body weight and/or eating disorders, 
and/or obesity, and m.ay include, but are net limited to, 
naturally occurring and transgenic animal systems such as 
those described above, in Section 1.1.1, and Section 
2.2.1 below. In vitro systems may include, but are not 
limited to, cell-based systems comprising cell types 
known to be associated with energy storage and 
metabolism. Such cells may be wild type cells, or may be 
non-wild type cells containing modifications known to, or 
suspected of, contributing to a body weight and/or eating 
disorder of interest. Such systems are discussed in 
detail below, in Section 2.2.2. 

In further characterising the biological function of the 
identified proteins, the expression of these proteins may 
be modulated within the m vivo anc/or m vitro systems. 
I.e. either overexpresseo or underexpressed m, for 
example, transgenic animals and/or cell lines, and its 
subsequent effect on the system then assaved. 
Alternatively, the activity of the identified protein may 




2 . Differentially expressed and pathway proteins 



Ident 1 f led 



orctems, which include, but: are net limited 



to, differentially expressed prctems such as those 
identified in Section 1.1 acove, and pathway proteins, 
such as those identified in Section 1.2 above, are 
described herein. Specifically, the amino acid sequences 
2 5 of such identified proteins are described. Further, 

antibodies directed acamst the identifiec protein, ana 
cel2- and animal-based models by which the icentifiec 
proteins m.ay be further characterised and utilised are 
alsc discussed in this Section. 

2 . 1 Antibodies specific for differentially e xpressed or 
pathway proteins 



s c r 1 c e' 



c e c i f 1 c a 1 1 r e c O' o n i s i n o one or 



differential!'.' ey.zressez or pathway 



^ ' ^ - ^- - ^ ^-^ o . - ci . ^ - .... 1 L. c , c t: are net 

ii.T.ited to, pclyclr.na: ar.- iccdies , rr.cr.oclcnal antibodies 
(rr.-cs), numanised or chimeric antibodies, single chain 
antibodiei-. Fab iracnents, F '. ac ' ) . fracrrents, f ragmen Ls 
; crcduced by a FAb expressicn library, ant i - j diet ypic 

(anti-Id) antibodies, and epi tope-binding fragments of 
any of the above. Stich antibodies may be utilised as 
part of body weight and/or eating disorder treatment 
methods, and/cr n^.ay be used as part of diagnostic 
i: techniques whereby patients may be tested for abnormal 

- - ^ ^..^ ^..^ ^ ^ , uc^^v^c^,, i^cunwGy uene proteins^, 

or for the presence of abnormal forms of such proteins. 

For the production of antibodies to a differentially 
Ir expressed or pathway protein, various host animals may be 

imm.unised by injection with a differentially expressed or 
pathway protein, or a portion thereof. Such host animals 
may include, but are not limited to, rabbits, mice and 
rats, to name but a few. Various adjuvants may be used 
2C to increase the immunological response, depending on the 

host species, including active substances such as 
lysolecithin, pluronic polyols, polyanions, peptides, oil 
emulsions, keyhole limpet hemocyamin, dinitrophenol , and 
potentially useful human adjuvant such as BCG bacille 
25 Calmette-Fuerin) and Corynebacterium parvum. 

Polyclonal antibodies are heterogeneous populations of 
antibody molecules derived from the sera of animals 
immunised with an antigen, such as target proteins, or an 
antigenic functional derivative thereof. For the 
production of polyclonal antibodies, host animals such as 
those described above, may be immunised by injection with 
differentially expressed or pathway protein supplem.ented 
with adjuvants as also described above. 
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i965. Nature 314: 
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:ially expressed or pathway pr. 



di f f erent 

c-.-.-U--' chair. anvU^cdies ar 
y- : c'r:a in - rac. 



aric: 



recicn v^- d.. c ^ 

chain polypeptide. 



::s 01 the Fv 
bridge, resultinc m a single 



• ^ - o r~ " T ^ r e C' 1 1 c p s , 
zintibcdv iracnep.ts, ■wh.c. ■ 

v^,,- sT-p not iirUJ-LCu u^, ■ - • 

fraaments mciuae, bu. c.e ..-u ^.^.^^ of 

,,a»ent. wMch can be produced by peps.n 

..;e„...od. .c.ecu.e ... ..e ^.^^ ^Z::.^ , 
,ene.a«a by .educ.n. ^//.^ ^-..^..es .a. be 

constructed (Huse, ec a^., i^c-' 

I, anew rap.d and easy ident.f .catxon of .onoclon.. 
fragments with the desxred specificity. 

2 2 CeU.^_and_anim^^ 

• =rp cell- and animal-based systems, 
Described herein are ceil a ^^^^na 
wh^ch act as models for body weight and or eating 
d 's rd rs. These systems may be used in a variety of 
!p cations. For example, the animal-based model 

be utiUsed to identify differentially 
systems can be ut^ise ^^^^^^^ ^^^^^^^^^ 

exoressed proteins via one t-i- f 

. , . T cell- and animal-basea mooe. 
above, m Section 1.1. i- 

systems may be used to further characterise 
differentially expressed and pathway proteins, a. 

• Q.rt^or 1 such further 

described above m Section x.- , ^. .... . 

..^^ nav for examcle, indicate tha. = 

r-hs^pcterisation mav , j-'-^ 

-^rotem is a target protein, 
differentially expressea ^rotem scre-r^nc 

e mAv be utilised as part of sere 

Second, sucn assays may be u. , • ^rP 

3..a.e..e. ces.^ned .= iden.Uv co.poun s w .c re 
capable of ameliorating body weight and/or eattn. 



2.2.1 



Animal -based sy s terns 
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rr-.cze^ svs terras or ccc/ weicr: 
• include, cut are net lirr;!' 
ind encmeered transcenic a: 



to, 



Kc n-reccr:;c i nant animal n:;cdels fcr ccdy vveicht and/c: 
eating disorders rr.ay include, fcr exarrLple, genetic 
rricdels. Such genetic body weight and/cr eating disorder 
models miay include, for exam.ple, m.o-use miodels of obesity 
such as mtice hom.ccygous for the autosomal recessive cb, 
db, fat or tub alleles. It could also include rat 
miodels, fcr example fa/fa rats. 



Ncn- recomib i nan t , non-genetic an: 
and/or eating disorder 



models of bod'/ weichi 



.uce, tor exam;p_».e, ra^ 



Such diets could be synthetic diets in which the fat 
content {by calorific value) is m,cre than 50%. 
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: e X n 1 o 1 1 1 n c o o c '■/ w e i g n t 
:ms mav be enoineered c\- 
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mg, icr example, tne gene sequences o: 




cf ir.teresz, cr, if enciccencus gene sequences cf 
target proteins are present, they may either be 
cverexpressed or, alternatively, may be disrupted in 
crder to unde rexpress or inactivate gene expression of 
target proteins. 



In order to overexpress the target gene sequence of a 
target protein, the coding portion of the target gene 
sequence may be ligated to a regulatory sequence, which 
IS capable of driving gene expression in the animal and 
cell type of interest. Such regulatory regions will be 
well known to those of skill in the art, and may be 
utilised in the absence of undue experimentation. 

For underexpression of an endogenous gene sequence of a 
target protein, such a sequence may be isolated and 
engineered such that when reintroduced into the genome of 
the animal of interest, the endogenous gene alleles of 
the target protein will be inactivated. Preferably, the 
engineered gene sequence of the target protein is 
introduced via gene targeting such that the endogenous 
sequence is disrupted upon integration of the engineered 
target gene sequence into the animal's genom.e . 

Animals cf any species, including, but not limited to, 
mtice, rats, rabbits, guinea pigs, pigs, m.ini-pigs, goats 
and non-human primiates, e.g. baboons, squirrel, monkeys, 
rhesus micnkeys and chimpanzees m.ay be used to Generate 
body weight and/or eating disorder animal models. 
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carry the "Crar^scene all their cells, as well a^ 
carrv the transoene in seme, but not all 



their 



:e^ls. I.e. mosaic ar.irrials isee, fcr example, 
tecn-iGues cescribec cy Jakcccvits, 1994, Curr. Eicl . 4: 
762-763). The transcene may be integrated as a single 
transgene or in concatamers, e.g. head- to-head tandems or 
head-tc-tail tandem^s. The transgene may also be 
selectively introduced into and activated in a particular 
cell type by fcllcwinc, fcr example, the teaching of 

al., 1992, Free. Natl, Acad. 



?he reaulatcrv 



specific activation wi 



Sci . USA 69: 6232-6236' . 
recuirec tc such a cell-t 

. L.i'tr por^^u^^^r '^t^^^ '-ype cf interest, anc 

e apparent tc these cf Sriill in ^--r- 



lecenc 



IS cesirec ^rp.^ ^ - :z 
: t e c 1 n t c the zr,:: ztt.z s 
gene, gene targetmc 
t e c h n i o u e is t c ii e u 



. r c ^ G ^- •^^ 



c r 



:ransgene ce 
.ne endccenc; 



ti^isec, vectors containinc 



s ~ e n i: c 1 e C' t i ci e s e c v: e r c e s :r 1 ^.^ zc zr.-j g e n o c !: t , \\ e 

endocencus Laraet proteir c: interest are cesicned Lev 
Z'r.e purpose of i nt ec; ra t i r;c , via hcn:clcccus reccrnbina t i or. 
v;ith chrorrcsorria 1 sequences, into and disruprinq the 
5 function of, the nucieoride sequence of the endogenous 

target gene. The transcene rr.ay also be selectively 
introduced into a particular cell type, thus inactivating 
the endogenous gene of interest in only that cell type, 
by following, for exanple, the teaching of Gu et al. (Gu, 
i C H . e t a 1 . , 19 91, Science 265: 103-106). The regulator '■•/ 

sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of 
interest, and will be apparent to those of skill in the 
art . 

15 

Once transgenic animals have been generated, the 
expression of the recombinant target gene and protein may 
be assayed utilising standard techniques. Initial 
screening may be accomplished by Southern blot analysis 

20 or PGR techniques to analyse animal tissues to assay 

whether integration of the transgene has taken place. 
The level of mRNA expression of the transgene in the 
tissues of the transgenic animals may also be assessed 
using techniques which include, but are not limited to, 

25 Northern blot analysis of tissue samples obtained from 

the animal, in situ hybridisation analysis, and RT-PCR. 
Samples of target protein-expressing tissue may also be 
evaluated immunocytochemically using antibodies specific 
for the transgene protein of interest. 

30 

The target protein transgenic animals that express target 
gene mRNA or target protein transgene peptide (detected 
immunocytochemtical ly , using antibodies directed against 
target protein epitopes) at easily detectable levels 
35 should then be further evaluated to identify those 
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Cnce target crcteir. transcer.ic fcuncier ar.irr^a^s are 
crcduced (i.e. these ar^.irr.als which express target 

roteins in cells cr tissues cf interest and which, 
^^^ef erably, exhibit symptoms cf bcdy weight and/or eating 
disorders;, they may be bred, inbred, cutbred cr 
crossbred to produce colonies of the particular anim.al. 
Examples of such breeding strategies include, but are net 
limiited to, outbreeding of founder animtals with more than 
one integration site in order to establish separate 
lines; mbreedinc cf separate lines m order to produce 
com.ccunc tarcet crctein transgenics tnat transgenically 
excress the target prctein of interest at higher levels 
cecause cf the effects of additive expression of each 
- - ^"anscene; crcssinc ct heterozygous 
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- .-c.^^ lgv, .-.c::r c^nas sc as tc exa.T.ir.e efrects c 

L.. ..-vpressior. cf the target prctem and the 
Gevel cprr-.er.t c: bodv weichr- --d/c- ^.r.-^--, .-i - o ~ v- 
£/.-,:. tcT.s . One such approach is to cross the tarc--- 
prcteir: transgenic founder ani.T,3:s with a -.•-Id tvpe 
strain tc procuce an Fi generation that exhioi ts ' bodv 
weight and/or eating disorder-like syrr.ctorr.s , such as' 
nyperphagia, hypophagia, obesity and leanness. The Fl 
generation rr.ay then be inbred m order to develop I 

hornozvaous 1 i n(= -: f *- ^ ^ . . , . . 

■ - ' ■^'-■^'1'-; LHdt no.Tiozygous target 

protein transgenic animals are viable. 
^•2-2 Cell-based assay s 

Cells that contain and express target gene sequences 
which encode target proteins and, further, exhibit 
cellular phenctypes associated with an obesity disorder, 
may be utilised to identify compounds that exhibit an 
ability to ameliorate body weiaht and/or eatmc disorder 
symptoms. Cellular phenctypes, which may indicate ar^ ^ 
ability to ameliorate body weight and/or eating 
disorders, may include, for example, resistance to 
insulin . 

Further, cell lines which may be used for such assays may 
also include recombinant, transgenic cell lines. For 
example, the body weight and/or eating disorder animal 
models of the invention discussed above, m Section 
2.2.1, may be used to generate cell Imes, containing one 
or m.ore cell types involved :n tccy weight and/or eatmc 
disorders, that can be used as cell culture models for ' 
this disorder. While primary cultures derived from the 
body weight and/or eating disorcer transgenic animais of 
the invention may be utilised, tne generation of 
continuous cell lines is preferrec. For examples cf 
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,-^..-5 shci:ld be evaluated fcr the preser.ee oi tne 

— - ^ ^^^^^^^ ^^^^^ ^^^^^^ presence ^. 

^ ' -r- ^ instance? 
, . ^^^.-^^.^ n rot- em c red L. ^ ^n . 

a cecrease m target protein expression is 

...^..o, srancarci techniques i.ay be usee zc demonstrate 

• ^ _..;.^p.-^.-^e ta-cet uene expression 
Ahemei a decrease m -n^^^^--^- - 

- croduction is achieved. 



in target pre. 



oc=.^c; for ^^^pr^tinds t h^^ interact with 

j-ihp_jh;:.T"qf^t proteins 

The follc.nc assays are desioned tc ider.-.ify compounds 
that bind to target proterns, bind to other cellular 
proteins that interact with a target proteins, anc to 
compounds that interfere with the interaction o the 
target proteins with other cellular proteins. Such 

^ "hnr ?re not iim-n-cu v,^, ^ 

compounds may mcxude, t^uo aie 

cellular proteins. Methods for the identification of 
such cellular proteins are described below, in Section 
3.2 

compounds .ay include, but are not limited to, peptides 
such as, for example, soluble peptides, inciudinc, bu. 
not limited to, Ig-tailed fusion peptides. co,nprising 
extracellular portions of target protein transmembrane 
receptors, and members of random peptide libraries (see, 

V Q ai 19^1, Nature 354: 82-84; 

e.g. Lam, K.S . . r ^ ' 

. 1991, Mature 354 : 64-e6; m.ade of C- 

Houcnten, t^ . eu c^., ' _ ^ 

and.c^ L-confiouration arr..no acids, phosphopeptxoes 
(.ncluc.nc, but not limited to, member of random or 

rirected phosphopeptiae libraries, 
partially degenerate, cxreceo p h . 

1993, Cell '/2: 767-778;, 
se, e.c, Songyanc, ^. a^-, ' 
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antibodies (including, but no. lim..ed to, p . 
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. tarcet prc.em, rray ce utUisec m 

^e- protein interactions, or n-^. 



ed tc identify compounds 



the assays 



:c.ein involves precarmg 



. ■ ^ . w — - "rn Lhe tarcet 

r-.^vture of the tarcet prc.e... 
..-^ ,.rd->- c-nditicns ana .l^.- c t...... 

v.-Tn-o -^c interact anc ^^--w 
allow the twc compon.n.. ^^^^^^ detected m 

fcrn.ng a comp.e.-. wh.c. conducted m a 

m^vtnre These assays can 
the reaction mxxture. ^^.^od to conduct such 

. For example, one me.noa 

variety of wcys. tor orotein or the 

-V would involve anchoring targe, prote 
£n assay wouia inv detectinc target 

r.i-r^ P <=oUd Dhase cnc aetec.- . 

:;,;,.;ex.s anchored on t.e scUo 

,cud either d.rectly or rndirectly. 

anchored, may be laDerxeu, 

■^rotiter plates may conveniently be 
in practice, microti P ^^^^^^ component may 

utilised as the solid phase^ ^^^^^^^ ,,„chments. 

be immobilised by non-covalent 

.cn-co.alent a-chment may^ e .cco^P^^^^^ ^^^^^^^^ 

coatino the solid su -ac ^ ,,,,,ody, 
and dryihc. Alternatively, ^^^.^.^ for the 

::::::: :: rherurr.r.ce-. sdr.ce. may be 

and stereo, 
prepared m aGVc:nce c..^ 
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rr-de^ to conduct tn^ c::^^ ^.^ninn tbe 

i;. crae^ crnrface containing ^r-t: 
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„,„„ent IS =dded ^^^^^^^^ 

anchored component. i.-te. 
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of the possible ccmclex t 



c rcr tarceu prccem or the 
any complexes formed in soluticn, 
G antibody specific for the other component 
X to detect anchored complexes. 



3.2 Assays £o r cellular r^^n^^s^c ^>..^ inter^c^f. 
target protQin 

Any method suizacle for detectm 
interactions may be emcioyed for 
protein-cellular or extracellula 
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^^^fe^^n/cellular macromolenn 1 ^ .^^^^.^tirn 




as those described above, in Secticn 5.2. Fcr purposes 
of this discLissicn, such cellular and extracellular 
macronriclecules are referred to herein as 'binding 
partners'. Con:pounds that disrupt such inters c::ions may 
IC be usefu.l in reculatinc the activity of the target 

protein, especially mutant taraet proteins. Such 
compounds may include, but are not limited to, molecules 
such as antibodies, peptides, and the like, as described, 
for examiple, in Section 3.1 above. 

The basic principle of the assay systems used tc ioentify 
compounds that interfere with the interaction between the 
target protein and its cellular or extracellular binding 
partner or partners involves preparing a reaction mixture 

2C containing the target protein, and the binding partner 

under conditions and for a time sufficient to allow the 
two to interact and bind, thus forming a complex. In 
order to test a compound for inhibitory activity, the 
reaction mixture is prepared in the presence and absence 

25 of the test comipound. The test compound may be initially 

included in the reaction mixture, or may be added at a 
time subsequent to the addition of target protein and its 
cellular or extracellular binding partner. Contrcl 
reaction mixtures are incubated without the test compound 

3C or with a placebo. The form.aticn of any complexes 

between the target protein and the cellular or 
extracellular binding partner is then detected. The 
form.ation of a complex in the control reaction, but not 
in the reaction m.ixture containing the test compound 

35 indicates that the compound interferes with the 
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for example, by methods routir.ely practised in tr.c 
In a hetercger.ecus ciStv^v, c- . ^ . -^-^-^ 

.nlutathiop.e-acarcse beads. The interactive cexiuic: 
extracellular bindir.g partner car. zr.er. ce adoeo ir. tne 
presence or absence of the test cor.pound in a manner that 
allows interaction and binding to occur. at the enc o: 
the reaction period, unbound material can be washed away, 
and the labelled m.onoclonal antibody con be added to the 
system and allowed to bind to the complexed components. 
The interaction between the target protein and the 
interactive cellular or extracellular binding partner can 
be detected by m.easuring the amount of radioactivity that 
remains associated with the glutathione-agarose beads. /. 
successful inhibition of the interaction by the test 
com.pound will result in a decrease in measured 
-I 3 c t i- V i. t ' 

Alternatively, the GST-target protein gene fusion protein 
and the interactive cellular or extracellular binding 
partner can be mixed together in liquid in the absence of 
the solid glutathione-agarose beads. The test compound 
can be added either during or after the species are 
allowed to interact. This mixture can then be added tc 
the glutathione-agarose beads and unbound material is 
washed away. Again the extent of inhibition of the 
target protein/binding partner interaction can be 
oetected by adding the labelled antibocy and measuring 
the radioactivity associated with the beads. 

In another em.bodiment of the invention, these same 
techniques can be employed using peptide fragments that 
correspond tc the binding domains of the target protein 
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c err-yr:e, sucr as trypsir. After 
v;asnir:C, a short, labelled peptide comprising the bmdinc 
6c?::a:^r, rr.ay remain associated with the solid material, 
which can be isolated and identified by amiinc acid 
sequencing. Alsc, once the gene coding for the cellular 
or extracellular binding partner is obtained, short aene 
segm^ents can be engineered to express peptide fracments 
of the protein, which can then be testec for binding 
activity and purified or svnthesised. 
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3.4 ^-aYs_Xo^a,ne^^ 
disorder sY ^ptoms 

Any of the binding compounds, including but net limited 
to, compounds such as those identified m the foreocmc 
assay systems, may be tested for the ability tc prevent 
or ameliorate body weight and/or eating disorder 
symptoms, which may include, for example, obesity. Cell- 
based and animal model-based assays for the 
identification of compounds exhibiting such an abilitv tc 
ameliorate body weight and/or eating disorder symptoms 
are described below. 

First, cell-based systems such as those described above, 
in Section 2.2.2, may be used to loentify compounds, 
which may act tc prevent or am.eliorate body weight and/o- 
eating disorder symptoms. For example, such cell svstems 
may be exposed to a com.pound, suspected of exhibitma an 
ability to ameliorate body weight and/or eating disorae^ 
symptoms, at a sufficient concentration and for a tim.e 
sufficient to elicit a response m tne exposed cells. 
After exposure, the cells are examined tc determine 
whether one or m.ore of the body weight and/or eating 
disorder-like cellular pnenotypes nas been altered tc 
resemble a more normal or more wilc type phenotype, 
phenotype more likely to produce a lower incidence' 
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4 . 1 Compounds that inhibit expression, synthesis or 
activity of mutant target proteins 

/-.s CIS cussed above, target pre t ems invclved m bcc'." 
weichz and/cr eating discrders may cause such disorders 
via an increased level of target protein activity. A 
variety of techniques may be utilised to inhibit the 
expression, synthesis, or activity of such tarcet cenes 
a n d / c r c r c r e i n s , 



For example, ccmpcunds such as those identified th: 
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rr ameliorate body v.-eicnt and/or 
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suoh molecules may include, buc are net limited 
rctides ;suoh as, ::r example, peptides recresen^ 
e extracell.:lai- L-_:iicns of oargeo proiem 
■.em.crane receptors , phosphopept ides , sm.all crca: 
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receive dc-e- and admin; sc ration of such co.T,Douni- 
ciescribec below, .n Section 6.1. inhibitory antxboc 
niques are rurther described below. 
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c.vprcssion of tne target prctein cene, may al 



e usee 



m accordance with the invention to inhibit the aoerran. 

target protein gene activity. Such techniques are 

described below, m Section 4.1.1; t-inie helix ^oi 

' ' -L . ^ r ^-j-pxe ne±ix molecules 

rr.ay be utilised m inhibitinc the a-err-n- t--^^ ^ 

Lilt: cx^errcnL. target prctein 

gene activity. 

4.1.1 Inhibitory antisens^ . ^^^^ 

approache s 

Among the compounds, which may exhibit the ability to 
prevent or ameliorate body weight and/or eating disorder 
symptoms are antisense, ribosome and triple helix 
molecules. Such molecules may be desianed to reduce or 
inhibit either wild type, or if appropriate, niutant 
target protein gene activity. Techniaues for the 
production and use of such molecules are well known to 
those of skill in the art. 

Antisense RNA and DNA molecules act to directly bloc>- fn. 
translation of mRNA by hybridising to targeted mRNA anc 
preventing protein translation. Witn resoect to 
antisense DNA, oligodeoxy-ribonuoleot ices derived frcrr 
the translation initiation site, e.g. between the -IG anc 
-IC regions of the target gene nucieotice sequence of 
interest, are prererred. 
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pirher purines or pyrimidmes to be present. 



:ss the three associated strands c: the 

.elix. T:-e cyr i"iaine-ri cn "clecuies 
- - rT>-' '^--^^ ch recion cf a 

:.he duple.-: m a parallel crientaticn to 

that strar.d. In adciticn, nucleic acid molecules may be 
chcser. that are purine-rich, for example, ccntaininc a 
stretch c: G residues. These molecules will form a 
triple helix with a DNA duplex that is rich in GC pairs, 
in which the majority cf the purine residues are located 
on a single strana cf the targeted duplex, resulting in 
GGC triplets across the three strands in the triplex. 

Alternatively, the potential sequences that can be 

• . £ _ - T-^ = r.' bo inrreased bv 

taraeted tor triple neiix iuru,cL.xw -j- 

creating a so-called "switchback" nucleic acid molecule. 

Switchback molecules are synthesised in an alternating 

5'-3', 3'-5' manner, such that they base pair with first 

one strand of a duplex and then the other, eliminating 

the necessity for a sizeable stretch of either purines or 

pyrimidmes to be present on one strand of a duple: 



Anti-sense RNA and DNA, ribosome and triple helix 
molecules of the invention may be prepared by any method 
known in the art for the synthesis of DNA and RNA 
molecules. They include techniques for chemically 
synthesisinc cligodeoxyribcnuclectides and oligc- 
ribonucleotides well known in the art such as, for 
example, solid phase phcsphcramidite chemical synthesis. 
Alternatively, RNA molecules may be generated by in vitro 
and in vivo transcription of DNA sequences encoding the 



i_ r. t: I: ci r. g / c r 
^chcrC'tr. icate cr 



4.1.2 Antibodies for the inhibition of target protein 

Anticcdies tihax: are ccth specific fcr target: c.rctein and 
interfere v;ith its activity may be usee to mnibit target 
crctein function. Where desiracie, antibodies specific 



activity of such mutant target product, may also be used. 
Such antibodies may be generated using standard 
techniques c e s c r i b e c in Section 2.3, S's^z^ra , against the 
proteins tnemselves cr againsi cectides ccrrespcncmc to 
oorticns of ine crote:ns. Tne antioodies include, cut 
are not ^ i m» 1 1 e c to, p c j- v' c _ o n a , m^ C' n o c i o n a _ , ran 
fragments, single chain antibodies, chimeric anticocies, 
^ *~ c . 
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:co:es are usee, 
bo c r e f e r r e d . H c v; e e 
:e used to deliver tno 




Alternatively, single chain neutralising antibodies, 
which bind tc intracellular target protein epitopes, mav 
aisc be administered. Such single chain antibodies may 
be acmmistered, Icr example, by expressing nucleotice 
sequences encoding single-chain antibodies within tne 
target cell populating by utilising, for example, 
techniques such as those described m Marasco et al 
(JMarascc, W. et al, 1993, Prcc . Natl. Acad. Sci . USA, 90: 
7889-7895) . 

In instances where the target protein is extracellular, 
or is a transmembrane protein, any of the administration 
techniques described below, m Section 6, which are 
appropriate for peptide administration may be utilised to 
effectively administer inhibitory target protein 
antibodies tc their site of action, 

^ • 2 M ethods for restoring target protein activity 

Target proteins that cause ccoy weight and/or eatmc 
discrcers m^ay be underexpr es sed within body weight and/or 
eating disorder situations. Alternatively, the activity 
or target protein miay be cimmishea, leadmc tc the 
develcpmient of body weight and/or eating disoraer 
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L-erac-.-. One cr mere cccies of a normal target: protein 
cene cr a ocrticn of tne cene that directs the productio: 
cf a normal target protein witn target protein gene 
function, may be msertec into cells, using vectors whicr 
mcluae, but are net limited to, adenovirus, adeno- 
asscciatec virus, anc retrovirus vectors, m addition to 

introduce DKA into cells, such as 
techniaues sucn as those 
utilised for the introduction of 
^ ^- V- - 5 e c u e n c e s into n u mi a n c e 1 .l s . 
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prccein is a secreted, ext race 1 ] r. i = - - - ~ ^ .... ; 



sceci:ic;;.ly rind tc a target prcteir. ar.d ty cmamc, 
serve to, either directly or inoirectly, activate the 
-c:rgtr_ prcteir. iur.ction. Such ar.tibcdies can include, 

l:.mztec tc, pclyclcne., n^crcclcnal, FAc 
fracT.erts, smcle chair, antibodies, chi.r.eric antibodies 
anc the like. The antibodies rr.ay be generated usmc 
standard techniques such as those described above, m 
Section 2.5, and .may be generated against the protein 
themselves or against proteins ccrresponcmg to portion.- 
of the proteins. The antibodies rr>ay oe acr- nistereo, fc, 
exa.rr.pie, according to the techniques descrioed above, : :. 
Section 4.1.:. 



- • Pharmaceutical preparatio n s and methods of 
adminis trati on 

The identified compounds, nucleic acid molecules and 
cells that affect target protein expression, synthesis 
and/or activity can be administered to a patient at 
therapeutically effective doses tc prevent or to treat or 
to ameliorate body weight and/or eating disorders. /. 
therapeutically effective dose refers to that amount o: 
t.he compound sufficient to result m amelioration of 
symptoms of body weight and,/or eating disorder, including 
obesity, or alternatively, to that am.ount of a nucleic 
acid mclecule sufficient to express a concentration of 
protein which results in the amelioration of such 
symptoms . 

5 . 1 Effective o o.cp 

Toxicity and therapeutic efficacy of such compounds can 
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preparations .ay also contain buffer salts, flavouring 
-lour.no ano sweetening agents as appropriate. 

Preparations for oral ad...n. st ra t ion .ay be suitably 
for.u.ated to crve controlled release of the active" 
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ouncs can, for exa.T, 

r 1 c ec 

a Tie t n c d c cnp rises c e t e c 1 1 r c 
6 1 r . , w n 1 c n is d * ^ ■'^ "~ ^ ^ ^ 



-■e, ce 
- n e c 1 1 c n 4 . 



'■ cr eat m: 



-e relative t 



txc re 



- w r n c 



c / c r eat 



cists obtained to the cor responcina fcnown expressior. 



• : c r. 5 t. ■: : t 'r. n s ■ nc : e f i r. c e r p r i r. f. 

r. anc/cr the fingerprint pattern tc rr>ore 
r s -r 1 'v' r 6 s 8 r.i:' 1 r t. r. 3 1. c r e : i r . . . c; 5 ^ c ^ ^3 . 



O r- p. c: < 



2; 



25 



excressic 



zhr- crcteir. ci: : rerer.tial iy expressec: 
i/cr eatir.c ciscrder state relative t •: 
m a normal state can a^sc be used f. 



mcnitorinc the efficacy of potential bccy weight and/or 
eating disorder compounds and compounds for the treatment 
of obesity during clinical trials. During clinical 
trials, for example, the level and/or activity of the 



f e r e n t i a _L y 



expressed protein can be determined in 



relevam 



cell s 



nd/cr tissues 



in the presence or absence 



the compounc oemg testec. The efficacy of the 



u.^ ^^in^.ror^ mmoarinc the protein level 
compcuriu l.ciii i^^j.^.^--- ~j - - . 

and/or activity data obtained to the corresponding known 
levels/activities for the cells and/or tissues in a 
normal state. Compounds exhibiting efficacy are those 
which alter the pattern of the cell and/or tissue 
involved in the body weight and/or eating disorder tc 
more closely resemble that of the normal state. 



EXAMPLE 1 

Mouse treatment, pro tocol 

Non-fasted lean and obese, 8 week old, female C57 B1/6J 
Ob/Ob m.ice were anaesthetised with 50% "Hyponovel" and 
5C% "Hyponcrm" and then killed humanely with carbcn 
dioxide gas. Liver was rem^oved and snap frozen between 
tones in licuic nitrogen. The tissues were lyophilisec 
for 48h, crushec m a mortar with liquid nitrogen and t: 
resultant driec powder stored at -EO'C 



? r c teir. sclubil iS a_t_i_c r- 



• 



First d i ir.e n si en electrcphcres : 



H\'craticn cf the Ir3 strics was perrcrrriec overnicnt i: 
Fnarmacia reswellinc cassezte wirh 25nil cf a sciuticn 



urea 



8M; , CHAPS C 



w/v; , CTE CCxi-:;, Resolyte pH 3.5-lC 
e of brcrr^ccr.enc 1 blue. 



When the rehydraticn cassette had been thcrcughly emptied 
and cpened, the strips were transferred to the Pharmacia 
strip tray. Arter piacmc IPG strips, humid electrccf 
wicks, e:ecrrcces anc sample cups :n pcsiticn, the strips 
am. cues were civered with lew visccsity paraffin cil. 
S a mo 1 e s were a c c 1 i e ci in t n e cups at t n e c a t n c g i c e n o c ^ 



Second, d. mens I OIL 



i:: crcer t : o^f c 1 ui: i 2 ise che proteins and tc 

^.us equilibrated 



ccnds. The stirics were 



strip tray w:.tn lOQn.: cf a solution contaminc 



-1S-HC2 (5 Or.:-::, pH 6.8, urea (6^-!), cly 



(30t v/v) , 



r:".:r:. -he Sll oroucs 



• ^^u cx bciution 

cc;":r_£:ininc Tris-MC; /"^nr^-M^ v-l: ^ r _ 

^Jiec (b^:,, Givcercl 

(^0^ v/v;, SDS (2% w/v), lodoaoetamide (2.5% w/v) and a 
trace of bromcphenol blue for 5 min. 

Ir. the second dimension - ^v-^^- 

^L..., c \ert^cc;± gradient slab oi 

wit h the La emir i"!-<^n^-o-"cr-/-r--^>-,.^ 

^mn-. G.sccn..nuous system was used wit.^ 

scrr.e small modifications, which may be summarised as 
follows : 



* Fclymerisec in the presence of SDS. 

This seems to prevent the formation of micelles, 
which contain acrylamide monomer, thus increasing 
the homogeneity of pore size and reducing the 
concentration of unpolymerised monomer in the 
polyacrylamide. The SDS used in the gel runnmc 
buffer is sufficient to maintain the necessary 
negative charge on proteins. 



2t 



3C 



Fiperazine-diacrylvl (PD^-' ^ ii<;^h ^ - ■ , 

y-^j^ \^^t-., ^s used as crossimker. 

This is believed tc reauce N-terminal prot6:r. 
fciccKage, gives better crctein resoluticr., anc 
reduces dian-jnine silver staining backcrounc. 



Soc:um thiosulphate is used as an additive tc reduce 
cacKcround in the silver staining of gels. 



^ - ^ c :'. (5: e t: s : 



c:-.:: cver-laye 



-ecu- zwc 



water the ce 



- '.'v' e r e i e ' : 



L r. e e c u > . ^ ^ 

- — • - c; 1 c n ^ t n e 

-^>: .TjTi were re.T.ovec ^ 



^rcn the cathodic end. 



?e' strips were cut tc 
' the anodic end and 14:1;::; 
- seccnc ciimensicn 



over~ia ve^*=^^' t^-^-^v- - 

c: ^^^j^icn ccntamin 

' one 1' I" 1 s - c " • • - c - 

' i c: t 6 C a T_ 6 C C U ~ »- 

^ t- ^ . c t n e IPG a e 1 s ^ ^ - 



on gels were 
2ca rcse f C . t 

wert 



:'aGed thrcucn ii. 



gjtaininc 



• 



r-.l . . ^ ■ - • 

- .. , — ;-v.-':v-i; :::: 3c rrr 



o--: : r::r. ir.-c 1 a s 5 plate? ar.ci washed 



c-i 1 c r. : sea water 
Zll: :.: The eels were scaked m er hand : acetic 
^-water ;4C:1C:5C vclun^e ratio^ fcr - r.our. 

Tne eels were scaled m ethane 1 : acei ic 



90 vclun-.'i ratic; fcr I heu: 



ac:c : water ( 5 * ^ * " " 



overnight . ^ rr^^r- 

c,ec 4: They were washed deionised water fcr . mm. 



Stec " • 



The- were soakec m a solution containinc 
;;;^ralaenyoe (- w/v anc sodxu. acetate (C.5M) for 3C 

sje^ Tney were wasnec ■ txr.es xn aexcnxsec water rex 

''e"'-' m crcer tc obtaxn homogenous dark brown 
.C ^^taxnxnc of protexns, gels were soaked twxce xn a 2, 

:.phthalenedxsulphonxc acxd solutxon (0.05% w/v) for 30 

" ^w^^ r-in^Pd 4 times in deionised 

Step The gels were tnen rinsed ^ 

water for 15 min. 

S.ep The gels -ere sta.ned in a freshly maoe 

■ ...cn.acal silver nitra.e sclutro. for 30 ..nu.es ,c 

p,e,are .50.1 of th.s sci.tron. 6. of silver nrtr te »e-e 
'.:.c-..ed in 30.1 Of oe:onised water, which was slow v 
,:;; = \n.o a sol.tron ccn.aihinc 160.1 of water. 10.1 oi 

ard 1.5.1 o socic. hyoroxide 
-r cr-centratea arKT.onio .^-^ =n>, ^ 

:. transient trcwr. oreo.pitate .icht for.. ..-.e. 

:r;:earec. water was aooec to crve the final voiu.e. 

:c: After stainrnc, the gels were washed 4 tr.es ir. 
aeicnxsed water for 4 mx:.- 
3, c,ec 11: The xmages were oeveloped xn a solutxon o_ 



Scanning, 



ofthe__gei§ 



Quantjit^_iv^ 
II" 



3jna5^__analv 



ar.G autcir.sti^ ce. c: 

t.ecr.r.ique v.cs 

5\'S*^e:r.s nave beer. r:. 
FAGL relateG laccra 
II", cevelcpec a:: 
used. It IS available 
- c ^ r ? e r K- a c 



5 several ccmcurer 
£cader:\ic I-- 



he creser. 



r.e University Hcspit 
f cr 

--o<=>-" anc 1 



w c r K / 



f Geneva was 



fcr ^^Unix" workstations, as well 



=M-ccrr; 



moatible ccrr.puter; 



CZ ' CI- 



c r ^ n - - • - 
ca 1 1 1 en 



iv.ace en ^ - ^ - - - 



c: cerec-icn, quan.^^-- 
r. , z c crpL 1 n G , arc 



e r e 



a b V , ^ ^ 



T OK' 



LOM 2 
LOM 2: 



-a- c..- presented tc show the in.^-^- 
by refe-en-^ r. location of the 

' ^^^^"^^ ^ the differentia- 

n t igures 2-8 . 



C'EF 

expression 



2C 



locations are shown r-^ th<= rr-^. - 

which Frcu^. "r " " ^'^^^^^^^ " IE, 

-'r-u.e snows the entire ^ 

cf liver tissue o^' 1... • ' 2-D-PAGE 

---lerentiallv exore^^er r.^^.- ■ ' ^""^^ 

expressed .n the le- ^oentif.ed are over- 

tne ie<=n control mice r^^^i-- 
control mice.) The mao i. - ■ '^^^^^^^ to the ob/ot 

the manner: ^° Quadrants in 



f"lc. lA 




. Fic. ic 


Fic. ir 1 



in Which the p: j^^^ 
PI) and the relative „olecu.-- 

- the ,„e..e„t c rf^' ^ 

- ..'c.e„. :r hr; :::: 

relative rro-e----. ' highest 

-nose of the hic'^e- • - ' figure ic 

--^^ re.o^ive molecular 



The 



markea as LOr^If ^ ^r^i - . 



-Od.c, ^^,^2C, LO:-: 21, LOM22, L0M2 ^ ^ ^r" c r 
-OM27, LOM26, and vcm2c ' ' ^^^^ 6 , 

^ne other spots identifred a^. 



Table 1: DEF spcrs frcx Ixver cf cbese ir.i-C^ 
ir % Vcl . Area cr 



L0M2C 
L0M2T 
L0M2r 
LCM2 9 



1 6^ 
4 9: 

9 ^ ' 



^ U . D ^ c 
- 1^ 



€55 



RMM 



r r". 
r h u 



152 8;- 
13016 
1 1 c, ^ i- 



Tahle 2: Reference spots from live 
mice 

% Vol. 



r of obese control 



F9: 

pec 
DC : 



c. : 

0.15 



Area 



C . 766 
1.04 1 
1 . 1 1 5 



OE 



Pi 



RMM 

160851 
16G851 

16 0 8 51 
1 6000{ 



•ic — ^ .-. 


C . 0 S 5 


1.13 3 


1 r c r 


6.16 


1 ^ ■' 




C. G3 :- 


C . 6 4 :■ 


G . 8C3 








c . 2 c : 


2.260 


1.2£: 


6.2: 


12 0 0 n r 

■i- ^ '•J \J \J K, 


POST 13 


C. 02 3 


0 . 306 


0 . 981 


4.87 


9 0 0 ^ 
^ \j \j \j 


POSI 13 


0 . 0 £ : 


0 . 82- 


1.2"- 


4.89 


8 9 '7 c 


PCS 1 13 


0 . C2i 


G .33" 


G . 9 1 : 


4.8^ 


9 0 0 0' r 


F95C1- 


c . c : : 


C .7 66 


0.17, 




Q n 0 1 

'-J C L 


pggGi" 


0. C2. 


1 . 194 




5.52 


9 0 C' C ^ 


P9 90i: 


C . 0 3 4 


O.OSc 


0.5 9: 


5. 61 


^ 0 fi r ■ 


P99C17 


C .094 


1 .317 


COT" 


5 . 66 


89350 


poon 1 - 




0.898 








»J . U^' V 


0.29" 


5 . 77 


Q n n p] 

-T' U U U 


F11499 


C . 03 3 


G. 7 66 


0.669 


5 . 02 


9 P - 


P37040 


0 . 02C 


0. 674 


0.465 


5 . 28 


7 1 4 Q r 


P3704C 


O.OOE 


0. 429 


0.226 


5.25 


71299 


P20029 


0. 03C 


0.735 


0.553 


4 . 99 


70356 


P20025 


0 . 074 


0.919 


I . ot: 


5.01 


70169 


P20029 


0.433 


3.951 


1 . 39: 


5 . 04 


69426 


P38647 


0.044 


1 . 102 


0.53 9 


5.29 


6 9 4 2 6 


P38647 


0. CI ; 


0. 64 3 


0.20C 


5.27 


6 9 4 2 6 


P36647 


0.06' 


1 .133 


0.86: 


5.32 


69057 


P38647 


C. 266 


2. 909 


1.27} 


5.34 


68 69C 


piee2~ 


C. C2" 


1.164 


r 1 — 


5.25 


6776: 


PI 662 7 


G. 06£ 


0.949 


c . 9'".: 




67 42: 


P16627 


C .36' 


3 . 673 






6 7 0 6 3 










5. 3C 


F07724 


C . C2: 


0 . 8 8 £ 


C . 3 4 3 


5. 68 


66707 


PC7724 


c . : 3 :- 


1 .37S 


^ , ^ z < 


5.79 


66529 


P07724 


0. c 3 


1 .072 


0.469 


5.42 


66C0r 



Vcl 



Area 



RMM 



- - I- r 



r - C : - 

Fl 1 £ ^ 
FC57b-: 
P05764 
PG57S4 
P 2 9 ~ S r 
F ? 5 CI 
F99Ci:. 
F ? 9 C 1 e 



C . 4 c S 
G.03S 
0 . 061- 
0 . 1 3 C 

c . 07.; 

C . 31 J- 
C . 0 6 4 
C . 1 c C 



1.6: 

1 . c ■ 



C . 73' 

T ft, 



4 95 33 
49561 
4 915 3 
4 6771 
4 6771 
4 6771 
4 6642 
4426C 
4 2 0QC 
4 2232 
4 116c 
4 0 98: 
n 9 5 : 



i6C 



15 



IE 

r ■ " , . ■ ' 




Area 


or 


Fi 


- ..- . . . 






^- . c r' 


4 . . 








0 . ^ -1 


: . 4 : 


^ ^. s 








: . 2: 


- 






c . c ; 


^ . c : 










. 8: 


_ ^ ^ , ^ 


C' . J C 5 


2.5^2 


1.461 


4.6: 


^ C " ^ 


0 i" ^ ^' 


- ■ - - - 


c. ] 5: 




r ^ " r. 






1.06y 






^' . c 








F127e- 


0.224 


2 . £ 4 £ 


1 . C 4 6 


4.9' 


?1604r 


C. 173 


2. 634 


0.91c 


5 . 0 c 


F12 7 1 C 


C . 2 5 r 


2.756 


1.20C 


6.32 



ccmczce 



RMM 



2 671: 



2 4 C 5 C 
1 904 c 
19046 
1 4 65 ^- 
I 4 567 
14537 
12433 
12381 
11946 

those c: 



■^ne pcsiricns c: seme of the DEFs 
re:erence spct^ . Secuencmc wil^ te ur-e-— 
whetner they are actually the same. 



Keterr.ng now tc F.cures 2-e, these Figures show rmaae<^ 
cf lean contrcls (left} and ob/ob ("obese") control^ 

(rrcht) relating to one mouse. It should be appreciated 
tnat t.hese images cannot fully represent to the eye the 
aifferences in expression measurable bv computer Thu=: 
uncerneath, a bar chart is provided in which the voluml 
the spot as a percentage of the total volume of all 

spots is shown on the v-axis All hp^r 

. Dar cncrts relate tc 

4 rr^ice and resulted from a student T test (P<0.01;. 
Pre parative P-D-PAGE 

^^^cr^cec aDc/e was repeated, v;itr 
tne following changes. Four mg of dried liver was mixed 
-:tr. 45G microlitres cf the solubilisaticn solution anc 
^caced into the IPG strips by in-gel rehvoration 




. s 1 c n a . 



- r. e r r c c e G u r e was as f c 1 1 c v; s . A f c e r s e c c 

eleczrcfhcresis , the cele were scarcec i- ceicnized water 
icr : rtir-. Then they were ectii 1 ibra t ec in a sciuticr 
ccntarninc IGrr^v CAPS cH i: rcr 30 mm. Ar tne same 
time, FVCF membranes were wetted m mtethancl for 1 miin 
anc equilibrated in a scluticn containmc IGm.M CAPS oH 
i: and methanol ilOi v/v; alsc fcr 3C mm. 

ect rcblct t mc was came 
witn a scluticn ccntaminc 



c a t h c d I c SI £■ 



me t hand 
1 mA/cm- 



■rent fc; 



F.^ c t e :l n detection on PV B F membranes 




::;e::;i:: ranes v.'ere stiameci in a soluticn containing 
CcoT.a5s:r hyillia:'.z Blue F.-lr' '^.l and rr.ezhar.c'l 

'50^ v.'^V' :cr l^- rr.:n. Destainmc war ccne in a scluticn 

, • ... - .■ A ■ „ , : _ ^ ^ ^ / -I r\ , , / , , 

The same methcc was used for preparative gels that did 
net need electrctransi er for further pose-separation 
analysis, such as peptide mass fingerprinting. 

The PVDF stamec m.embranes were either air-dried or 
dried on a Imir. thiCK plate cnnc a heating plate at 37-- T 
for 10 min. 

Scanning 

This was done as described above. 
Protein identif icatiion 

In ammo sequence analysis by Edman degradation, amine 
acic derivatives are sequentially cleaved one at a time 
frcrr. the prcteir, . Froteins with a chemically 
inaccessible alpha-ammo group cannot be sequenced 
directly by this procedure and are termed N-terminally 
blocked. The best way to overcome tne blocked proteins 
is to Generate mcividual fragments by chemical or 
c-rcteolytic cleavage. B.cutmeiy, ten tc twelve Edman 
ceo rada 1 1 on cvcles w-ere performed for eacn spot. k 
search m the S?:iSS-PRCT database was miaoe to dezecz 
ivdentitv tc known crotein sequences . 




Tne wncie proceaure was carried cut in a rctatlno ever. 



Tne !T;err:cra::e£ v:erv. t :\er. :. r: cuca tec i r. 11 - L c: c. 
scluticn ccntaininc FES-"'Tween" 20 (0.5-^ v/v; , 
ncn-fat dry rriilk (5% w/v) and the prirr.ary 
antibody/antibodies (1:100 cr greater, dependinc cn 
the antibcdy) for 2 hcure. 

Three quick rinses were perrcriTted witih 10 ml c: 
PES-"Tween" 20 (0.5% v/v; and then the merrLbrane5 
were washed icr 3 x 10 min with 10 ml ci PBS- 
^^Tween" 20 (0.5% v/v] . 

The membranes were incubated in 10 ml of a solution 
containing PES-^^Tween" 20 (0.5% v/v), non-fat dry 
milk (5% w/v) and the secondary peroxidase- 
conjucated antibody (1.1000; for example, if the 
primary antibody was sheep anti-mouse, then goa: 
anti-sheep IgG was used as the secondary antibody: 
for 1 hour . 

Three quick rinses were pericrmed with 10 ml c: 
PES--lween" 20 (0.5% v/v; anc then the membran-r 
were wasried. for 5 x 10 mm with 10 ml cf FES- 
"Tween" 20 (0 . 5% v/v; , 



:r.e:r.ij ranes were iL:lcrr:o.:: 



a 



s c ^ u t ^ .:. : . 



fat dr\* -ilk 



mm. 



After tne last wash, the rr.emcranes were transierrec 



>-*t: : • ^^■•v• . f >r r ■ cr. / toe 1 £ / ptfr p 1 1 der^ t .. h . I: .: : 

5 alicws the : dcr.t: i f i ca t i en ci proteins using 

r:, :c;^a:.ive -c^oc'.:Iar r:;a5s and rectide r^f^r: 
: 1 n:::e 1 c r : n t mo da t a . c r : mc-nt a 1 1 y mea s ur ed , user- 

i-tecificn cecticc ";a5^-os v;erG ccr^carec with tne 
theoretical pepticies calculated for ail prcteins in the 
SV;1FF-FRCT/TRE:MBL databases . 

MS/MS secruencing 

When protein identification was not successfui with the 
peptice mass f maerpr in t mc procedure, the supernatant 
of dicested spots was aesajted in "ZipTip" CIS pipette 
tips (Mil-ipcre^ anc elutec with 50% acetonitrile anc 
C.1% TFA. Peptides were applied by nancfiow (m-house 
nancspray) sample introduction to a tandem mias^ 
spectrometer that consists of two cuadrupoles and an 
orthogonal time of flight tube (Q-TOF) from MicroMass 
(UK; . Fragment ion spectra were interpreted with the 

MOWSE database search ( http: //www, secmet .dl .ac.uk/mowse.html) . 

Data management: The mouse SWISS-2-DPAGE database 

SWISS-2-DPAGE is an annotated 2-D-PAGE database in which 
all the data are easily retrieved by computer programs 
and stored in a format similar to that of the SWISS-PRCT 
Protein Sequence Database, one of the most updated and 
annotated protein sequence databases presently 
availah-. . The SWlSS-2-D?AGE database assem.bles data on 
proteme icentrfied on various 2-D~PAGF maxzt . Each 
SWISS-/ DFAGE entry contains data on one protein, 
mclucinc macp'tng procecures, physiological and 
pathclccical data and b i c 1 i eg raphical references, as 



. :< n a s •/ . cj 



E XAMPLE 2 



MOM 3 4 
MOM 3 6 



c- c: ' C "C ' C C S k G t!. c: r'lU S C -L 6 

.' are sr;cv;r. m Ficrures 



sec 



m 



EXAMPLE 3 

■■ ' fie : v;ar yrrear^-i, s^cszit^z ma fcr 

:he ^ar:.: re-recuive volumes r r crotem-scli-bi I i s : no 

ccraineci, r:cr; v:hicr. ZzS^^ v:erc laentifieci and isclated. 

The locaticr. the proteins nas been deter.T.med dv 
running the liver extract frcrr. lean rr.ice m the same eel 
as the white acipcse extract, so tnat the liver protein 
reference spots appear m tne white adipose extract ge: 
to serve as reference spots for the latter also. 

The fcilowmc cif ferentialiy expressed proteins are 

underexpressPc m ob/ob rr.cusc adipose tissue relative tc 
lean mouse adipose tissue: 

WOM 3- WOM 5: WOM 6C 

5£ WOM 51- WOM 61 

WOM 54 WOM 62 

WOM 4 5 WOM 5 5 wOM 63 

WOM 5- WOM 64 
WOM 4?- WOM 58 
WOM 5C WOM 5 9 

The fcllowinc cif f erentially expressea proteins were 
overexpressed :n obese mouse adipose tissue relative t c 
adipose tissue c: lean mice: 

WOM 3?- 

WOM 4 r 

WOM 4: 

WOM 4: 



EXAMPLE 4 



c 6 s r. 



reference sects ac' 
tc serve as reiere' 



1 ver 



• cteir. 



c C ^ C- C S 



scots f( 



- G 1 1 er 



ie Drcw! 



c:c:.cc 



cb/ob mouse 



crc; 



'6 tissue DEPs 
adipose trs^ 



wn: 



:e re^ 



re cverexpress 



ec ir. 



crc; 



:Gipose ti: 



c: ^ r V e ti o 



-^ean itiCus' 



^ - - p c s o 



# 



BOM 



V- c - 



r- - r-: 5 hew 



EXAMPLE__5 



C " c- ^ ^ - - ^' ^ 

;-.vc.ccna:a.us .a. re„cve= ana .rc.e. -.u 
oca:.. T.e net.od ci e.a.ce i was ..en .c.o.ec o., 
-.CCC c. ■n.pc..a.a...c -.:.sce .a..e. .nan .0... 



livei . 



.ne re:e..nces .en-..onec he.a.n are ail express; 
incorporated by reference. 



t 

t 



\- excresser. cr 



.leazez suc:eci na' 



^ h e X c r G s s i c T: C' " r. € 
r. cr prc^ems in zr.- 
cr.t cr ea:::r.g ciscraers 



The r:ez':zco ct c. 



laiz. w-erein the agent is 
.elected if ii ccnverts the excression of the 
G ' *-"e ^ent : a 1 1 excressec prcte:n tcwards tnat c: 
, . ^ V _ ^^>-^ -cc\' weichi cr eati: 
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c : :: 1 a in. 1 , v;ntr r e: 
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tine ace: 
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ea-:-;^ disorder is a r^suli c: a disorcer 

- V--' -■ CI v;hic:i ; ; 



-. . n^ethoc cf clain: wherein the paracicr. is ba.ec 
subjects wi.n anorexia nervosa or bulinii, 
cr AIDS or cancer and ncrir.ai subnecLs. 

f. Tne n^ethca of clam, 1, whereon the paraaicr. is 
casec on anir^als wnicn are r^odels o: obesitv as a resul- 
=^netic mutation s.on as ob/ot, db/db, agouti, fat, 
t'JC, fa/fa together with lean littermates. 

^- Tne method of clain. 1, wherein the paraciam 
baseo on animals in which obesity is induced or 
exacerbated by dietary treatment. 

IC. Tne methoQ oi clain. 1, wherein the paracicm i^ 
fcasec o.n desert rocents such as spiny mice or sand rat^, 
whion cevelop obesity on ncrmal laboratory diets. 

::. Tne method of ciain. 1, wherein differential levels 
c: coesity occur in apparently similar animals m which 
--^ i£ attemcted zc mcuce ocesity by cietar-- 
micdi f 1 cation . 

"■'■^ ^ezhcd cf any one of the preceding claims, 
wnerem m the paracic.-:., -.ne subjects havm: 



G ri: c 



r. e method c f c 1 c i 1 , 
5 a b-.-adrenoceprcr ag^ 



: e r e i r. t: n e 



, . 1 ^ ^ - . 



scenic 



or uc 



• 



c c o r w e : 



r:Ci ceen Lreateci w::.;-. tn- age-i ar.c uncerv/e 1 c:-- ci 
overweight subjects which have been treatea with the 
acen . 



Z :■ , The T.ethcc c 
levels cf prcteir. 
sjb:-ecT:s whc nave 
aaent . 



claim 21, wherein 
expression are net 
ar.c have nc:: ceen z 



the differentia, 
cc served in ncrn.. 
reatec with tn. 



1-:- The methcc c: any one cf the preceding claims, 
wnerein in the paradigm, the subjects having 
differential levels of protein expression comprise: 

(a) normal subjects who have and have not been 
treated with the agent; and 

(b) subjects having body weight and/or eating 
disordered function whc have anc have not been treatec 
with the ageni. 

1:. The method c: ciaim 2A, wherein tne differential 
levels of protein excressicn are not ccservez in norm.a 
s-r^ects and sur:er:.s -avzr.c bccy weicn:. anc/cr eatinc 
c:scrdered functicn, cctn groups c: suc'ect ceing 
untreated wirh the acent . 

The method c: any one of the prececmc claims. 
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- cr rrea:::r:c 3 ccvrzzzicr. characterised o\' 

cccy v-'v: ;:r:_ ari-::. cr eat:r:C cv/r : u:~ c t : : r ir a zarze:.: , : :\r. 
"'.ezr.c:: ccrrp r i s 1 no adn\i 5:.er: :".c: a ::herace;.:~ : cal ^ y cr 

^ r r y ^ a : ca 1 1 y e::faa:.:v-L. arrcart c: sa::a a:, a::-!:-.* 
:a^:r:::::ea cy a netrcc c: ary cne c: ^-lair. 1 : : lc 
taa paaier::.. 

3 l' . Tr.e iTiethcc cf clairc. ^ vaaereir tine bccy weicha 
anc/cr eatmc dysfuncticr :. s a result cf cbesicy, ncr.- 
irsalir cecenoent diac'eies cr cype 2 diabetes, ancrexic 
nervcsa, buiimia cr cachexia induced bv AITS cr carte-: ^ 
c r t ra ur:.a . 

r". A method cf determininc the nature cr decree cf 
bccy v;eicht and/or eatrnc cysruncticn m a huxian c: 
animal subject, the method ccmprisinc: 

[a] establishing a paradicmi in which at least one 
protein is differentially expressed in relevant tissue 
from, cr representative cf, subjects having differentia 
levels cf body weight and/cr eating functicn; 

(h obtaining a sample cf the tissue frorr: tne 
subject ; 

ic determiining the presence, absence or oegree c 
expressicn cf the differentially expressed protein cr 
proteins m the sample; anc 

c relating the deterrMnation tc the nature ci 
aegree c: tne body weight ci eating dysfunccicn cy 
reference tc a previous ccrrelation between sucn ^ 
determi na t 1 cn and clinical information. 
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